Objective-To evaluate the effects of an early, active, and multidisciplinary rehabilitation programme for neck and shoulder disorders.
Methods-Primary health care and industrial health care of a nonrandomised, controlled, cohort was followed up over two years in a geographically defined area. The cohort consisted of working people who consulted a physician about disorders of the neck or shoulders from 1 August 1988 to 31 October 1989. Criteria for acceptance; not chronic symptoms, patients had sick leave of no more than four weeks. Disorders were not caused by trauma, infections, malignancy, rheumatic diseases, abuse, or pregnancy. 107 people qualified for the study, 87% were followed up for two years. They were divided into two groups. One group obtained active, multidisciplinary rehabilitation for eight weeks that comprised physical training, information, education, social interaction, and work place visits. Controls were given traditional treatment; physiotherapy, medication, rest, and sick leave. The main outcome measures were: average number of days of sick leave for the two years after rehabilitation, subjective pain on a visual analogue scale, and ratings on seven subscales of the sickness impact profile. Results-At 12 and 24 months of follow up effects of the active rehabilitation programme did not differ from traditional treatment in any of the outcome measures. New work task (P < 0.05) or changed work place (P < 0-001) during the follow up period were associated with decreased sick leave, independent of treatment. 
Conclusions

SELECTION OF SUBJECTS
The subjects were recruited from among the people who consulted a physician for musculoskeletal disorders of the neck, shoulder, arm, or upper thorax in either of the health care units from 1 August 1988 to 31 October 1989. To qualify for the study, the person should not have been on continuous sick leave due to the disorder for more than four weeks and should have been in work for at least four of the last six months before seeing the physician. These criteria were set to exclude people who had chronic musculoskeletal problems and subsequently changed lifestyle. Disorders due to or associated with traumatic events or infectious agents, malignancy, rheumatic diseases (affecting the joints, such as arthritis), abuse, and pregnancy were excluded, whereas soft tissue rheumatism was accepted. Cervical spondylosis, as verified by x ray film, was accepted only as a supplementary diagnosis to the main diagnoses of cervical syndrome and tension neck syndrome. All subjects were in work and aged between 18 and 59. They had been employed in their present occupation for at least two months, and they had worked 100% of their employment time for at least four of the last six months. The subjects were clinically examined by the same physician and physiotherapist before treatment and after 12 months. Diagnoses were set according to criteria described by Waris et al.5 ASSIGNMENT OF TREATMENT Subjects who consulted the physician at the industrial health care unit were assigned to an active rehabilitation programme, whereas subjects at the primary health care unit obtained traditional treatment.
Active rehabilitation programme All people who consulted the physician at the industrial health care unit participated in the active rehabilitation programme for eight weeks to improve strength, mobility, and local endurance in the neck, shoulders, and upper extremities. More general training was also included to improve general health and to make the training more attractive and varied. The patients trained for two hours a day, four days a week for eight weeks. Usually small groups of five to eight patients trained with one or two physiotherapists. When necessary, training was adjusted to the capacity of the individual. As well as the physical training programme the patients were given education in how to promote health, and they participated in neck and back schools. They were also given information on ergonomics, physical training in general, and the health effects of smoking and nutrition. Insurance matters and vocational training were also discussed. Some social interaction in the groups took place. The industrial health care unit visited all the workplaces and attempts were made to make improvements. All patients were at least on 50% sick leave-that is, they worked for half time at the most, independent of the degree of severity of the disorder, to enable them to follow the active rehabilitation programme.
Traditional treatment
All patients who belonged to the primary health care unit were treated in a traditional way. The treatment of these patients was more passive and did not comprise group activities, education, or efforts to improve the work conditions, but they were offered physiotherapy, medication, or other types of treatments along with rest or sick leave as considered necessary by the physicians. Twelve of the patients in this group were given non-steroidal anti-inflammatory drugs (NSAID) during the first year; 17 patients had physiotherapy, with the number of treatment sessions ranging from four to 25. The type of physiotherapy varied, a few patients had manual treatment, nine had physiotherapy with ultrasound treatment or only ultrasound, eight had massage, two had transcutaneous nerve stimulation (TENS), and three had acupuncture. Several patients went through more than one type of treatment.
OUTCOME MEASURES
Sick leave Information on sick leave was obtained from the Swedish social insurance office. The number of days of sick leave due to musculoskeletal disorders was noted for each patient for the entire year before the treatment, and for each quarter of the year during the follow up period.
Symptoms and pain
Before the treatment all patients answered a modified version of the Nordic questionnaire on musculoskeletal symptoms, stating whether they had had symptoms during the past six months.6 The subjects also rated their present subjective pain on a visual analogue scale that ranged between 1 (no pain at all) and 10 (unbearable pain). Background factors-that is, age, sex, ethnic background, family situation, smoking habits, and exercise habits-were included. The same questionnaire was answered after 12 months at a clinical check up, and a shortened version was posted to the patients after 24 months.
Health related behaviour Before treatment and after 12 months, all patients answered a shortened version of the sickness impact profile, which is a measure of health related behaviour.7 The original version comprised 12 scales, but only seven scales (mobility, alertness behaviour, emotional behaviour, social interaction, work, home management, and recreational pastimes) were used in our study.
Working conditions Each patient was interviewed about changes in work task and work place at the clinical check up after 12 months.
SUBJECTS
Active rehabilitation group A total of 61 patients qualified for the study at the industrial health care unit and were assigned to the active rehabilitation programme. Out of these 47% had tension neck syndrome, 26% had humeral tendinitis, and 17% had cervical syndrome or rhizopathy. The remaining 10% were assigned to three other diagnoses within the neck and shoulders. During the follow up period five patients became pregnant, one moved and two did not fulfil the training programme. Hence, 53 patients (87%) participated for the 24 months of the programme.
Traditional rehabilitation group A total of 46 patients qualified for the study at the primary health care unit and were assigned to traditional treatment. Out of these, 40% had tension neck syndrome, 28% had humeral tendinitis, 20% had cervical syndrome or rhizopathy, and 12% were assigned to three other diagnoses. During the follow up period four patients became pregnant, one moved, and one did not answer the questionnaires. Hence, after 24 months 40 patients (87%) remained as controls.
STATISTICAL ANALYSIS
As the active rehabilitation programme comprised at least 50% sick leave for eight weeks the first three months were left out in the comparisons between the groups. Sick leave data and the sickness impact profile were compared with the Wilcoxon rank sums test. The log rank test and the Wilcoxon test in the life test procedure of the SAS statistical package were used to compare the rate of return to work during the follow up periodthat is, an evaluation corresponding to survival analysis was performed where days of sick leave until return to work were considered. Pain was compared with the Student's t test. Two sided tests were used in all comparisons. Calculations of Mantel-Haenszel adjusted relative risks for cohort studies (RR) and confidence intervals (CIs) were used.8
Results
The age distribution was similar in the two groups. The proportion of parents who had small children, immigrants, and blue collar workers was higher in the active rehabilitation group than in the control group. Frequent exercise (>5 h/week) was more common in the active rehabilitation group (table 1).
In spite of the difference between the groups in the proportion of blue collar workers, data from the questionnaire on ergonomic and organisational work conditions showed only minor differences between the groups. The groups were compared for seven factors that described ergonomic work conditions (uncomfortable sitting position, uncomfortable standing position, work with lifted arms, repetitive movements demanding precision, monotonous work position, frequent light lifting, physically demanding work) and eight factors that described organizational and psychosocial work conditions (time pressure, demands on attention, work planning, job security, job constraints, work role ambiguity, quality of work content, and social climate).
The questionnaire was fully described by Ekberg et al. 9 The active rehabilitation group rated themselves as having worse work conditions with regard to monotonous work position (P < 0 001) and quality of work content (P < 0 01), whereas the traditional rehabilitation group indicated worse work planning (P < 0.01). There were no significant differences between the groups in the remaining 12 factors that described work conditions.
SICK LEAVE
There were no significant differences in sick leave between the groups during the year preceding treatment. The active rehabilitation group had a mean (SD) of 28 (34) days of sick leave, and the traditional rehabilitation group had a mean (SD) of 25 (34) days of sick leave. Three patients in each group had no days of sick leave at all due to musculoskeletal disorders in the year before the study.
The figure shows the mean (95% CIs) number of days of sick leave from musculoskeletal disorders for each quarter of the year during the follow up period. As mentioned, the number of days of sick leave in the active rehabilitation group was high during the rehabilitation period (0-3 months) to permit participation in the programme. 21% in the active and 63% in the traditional rehabilitation group were back to work (P = 0 04). After 210 days slightly more than 80% in both groups were working. In total, however, the active rehabilitation group had significantly more days of sick leave for the first year than the control group even when the first quarter of the year was excluded (P = 005). After 24 months the difference between the groups had disappeared (P = 0 70). Possible differences in responsiveness to treatment due to age (<40 v > 40), sex, ethnic background, and the three work environment factors that differed between the groups (monotonous work positions, quality of work content, and work planning) were considered by multiple linear regression with the log of sick leave as the dependent variable. At the 12 month follow up, the significant predictors of increased sick leave were quality of work content (P = 0 01) and being an immigrant (P = 0 003). At the 24 month follow up two significant predictors remained, namely being an immigrant (P = 0 01) and older age (P = 0 005).
SYMPTOMS AND PAIN
The prevalence of subjective symptoms in the neck and shoulders, as rated in the questionnaire, was unaffected by type of treatment (table 2) . Similarly, the groups did not differ in average pain ratings on a visual analogue scale either before treatment, or at any of the follow up measurements (table 2) . Both groups improved between the measurement before treatment and that at 12 months Table 2 Average pain ratings on a visual analogue scale and prevalence of symptoms in the neck and shoulders with time and those with changed work task had 107 (47, maximum 140). The mean (SD) number of days of sick leave in the active rehabilitation group for those with unchanged work place during the first year of follow up was 94 (90, maximum 323) and for those who changed their work place 126 (91, maximum 323). In the traditional rehabilitation group the corresponding numbers were 60 (88, maximum 365) for unchanged work places and 154 (156, maximum 365) for changed work places.
Hence, those patients who changed their work conditions on average had more days of sick leave in the first year. The range of days of sick leave was large, independent of changed or unchanged work conditions, and data do not provide unequivocal support for the view that those patients with higher sickness absence changed their work conditions.
Discussion
The rehabilitation programme applied in this study did not decrease the rate of sick leave but rather delayed return to work. The relatively broad CIs around the estimates of days of sick leave (figure) indicate that larger study groups would have improved the informative value. "' Economic constraints hindered a continuation of the study, and power calculations were performed to determine the risk of fi error in the study." About 100 patients, as in this study, seem to suffice for a power of 0-75-0-80 given an a of 0 90-0 95, an expected prevalence of 60% in the control group, and 30-40% in the treated group. Hence, the study may be considered reasonably large to properly elucidate the efficacy of this type of rehabilitation.
One possible explanation for the findings that the more comprehensive active rehabilitation programme had no effect is that the active rehabilitation programme required at least 50% sick leave so that the patients may have acquired a "sick role" during the treatment period. Similar findings were made by Deyo et al in a study on low back pain.'2 In their study, return to work was significantly delayed by more days of bed rest.
Ben-Sira in a discussion of the difficulties in readjusting disabled people, suggests that assistance by rehabilitation agencies is more likely to result in dependence than in readjustment.'3 By analogy with his reasoning, the patients in our traditional treatment group, who were left to depend on their own decisions and initiatives, may thereby have been able to cope better.
Kristensen suggests that sickness absence, a complex outcome measure, should be regarded as a coping behaviour that reflects the perception of health in relation to demands and strain of the job. '4 Melamed et al found sickness absence to be related to subjective stress in the work place.'5 Subjects who changed work task during the follow up period had a significantly more positive development with regard to sick leave. As more subjects in the active rehabilitation programme changed work task or work place, the active rehabilitation efforts may be considered partly successful in this respect.
The sickness impact profile was chosen as an instrument for measuring functional health state.7 This questionnaire has previously been used in back pain trials.'2 [16] [17] [18] In our study the scores before treatment did not differ much from the scores of the general population in five scales.'9 Scores from scales that measured home management and work indicated worse health behaviour for the patients in our study than in the general population. As both treatment groups improved in these scales during the follow up period the two types of rehabilitation did not differ in effect. Possibly time, as well as rehabilitation efforts, may have been influential on a positive outcome. Results for the pain ratings were similar; both groups improved during the first year.
As women and immigrants have more musculoskeletal disorders in the neck and shoulders,9 20 one presumption was that these groups would gain more from the multifactorial treatment programme. The multiple regression analyses on outcome measures did not support this assumption. Rather, as women and immigrants to a large extent keep those jobs that are characterised by a low quality of work content,20 it is likely that the prognosis for a successful rehabilitation of these groups to a large extent depends on improved work conditions.
The methodological problems involved in long term assessment studies are considerable. A crucial point is whether the treated group and the controls are comparable in essential respects. Measurement of exposure in epidemiological studies of musculoskeletal disorders is always a problem. In general it is agreed that the occupational title is a very rough measure, as each occupational title comprises many different work tasks. The two groups in this study differed in type of occupation, as there was a higher proportion of blue collar workers in the actively rehabilitated group. Both groups had answered an extensive questionnaire on ergonomic and organisational work conditions before treatment. The questionnaire data were considered to provide more sensitive information on exposure conditions than did the occupational title. As the two groups differed in only three out of 15 exposure factors, the risk of major differences in work conditions was judged to be small. Possible confounding effects of work conditions and background characteristics on the outcome were analysed in multiple regression analysis. Sick leave during the first 12 months was affected by quality of work content. This supports the hypothesis that improved work conditions are crucial for successful rehabilitation of work related musculoskeletal disorders.
No differences before treatment were found between the two groups in any of the outcome measures. Therefore, the risk of selection bias for severity of disease was considered to be small. Control groups with placebo or passive treatment tend to involve themselves in other treatments beyond the control of the researchers,221 which may affect the outcome. In our study several patients in the traditional rehabilitation group obtained different types of treatment during the follow up period. The controls were therefore not untreated, but were treated differently from the study patients. The effect of a fairly costly and intensive intervention programme was clearly no better than "normal" treatment.
To summarise, the study describes a comparison of two rehabilitation approaches to neck and shoulder disorders. Efforts were made to control for selection bias between the two rehabilitation groups for both exposure and severity of disease. The groups differed in occupational titles, although their ratings in a questionnaire on ergonomic and organisational work conditions were similar in most respects. The groups did not differ before treatment in the measures of outcome. This indicates that severity of disease was similar. The 
